can be used to increase cell yield and proliferation of SBK, but the culture could not be 136 To characterize the effect of Y-27632 on SBK, we isolated RNA from early pass 137 cells cultured either with or without the inhibitor and analyzed gene expression using 138 RNAseq. Y-27632 has been previously described to inhibit differentiation of adult 139 keratinocytes derived from skin biopsies, and microarray analysis found some of the genes 140 within the epidermal differentiation complex (EDC) to be downregulated [11] . The EDC 141 is a group of genes located on chromosome 1q21 that encode proteins important for 142 keratinocyte differentiation into corneocytes [15] . We identified over 1,100 differentially 143 expressed genes with ±2.6 log 2 fold change in the group containing Y-27632 (+Y) as 144 compared to the group lacking it (-Y) (S2 Appendix), and of these genes 929 were 145 downregulated (Fig 2A) . Of the downregulated genes, approximately 20% of the epidermal 146 differentiation complex genes were identified, with more than half previously reported to 147 be downregulated in keratinocytes derived from adult skin biopsies ( Fig 2B) .
148
We also identified members of the tubulin, actin, and myosin gene families to be 149 downregulated ( Fig 2C) , consistent with previous reports characterizing an inhibitory 229 RNAase7 to be among the significantly upregulated genes in response to cytokine 230 treatment in both the early and late passage groups. Next, we compared the overlap of the 231 significantly differential genes from each group ( Fig 4C) , finding greater than 50% of the 
258
The suction blister method for isolating primary keratinoytes overcomes these 259 limitations. However, the cells have proven difficult to culture due to their relatively quick differentiation and senecence ex vivo [4, 5] . Our results indicate that the addition of the increasing the population doubling from ~2 to 15, thereby providing adequate cell numbers 263 for experimentation. 329 610-132-003), 1:10,000 dilution; anti-rabbit 800 conjugated (Rockland, 611-145-330 003) 1:10,000 dilution. The 9120 Odyssey (LI-COR) system was used to image the blots.
331
Two independent experiments were performed, with n=2 cell lines tested total. Integrated 332 densitometry was performed with ImageJ (NIH), and the ratio of IVL/KRT14 was 333 calculated. GAPDH was included as a loading control.
334
The IVL/KRT14 ratio was also measured for early and late passage SBK cultures.
335 Early (passage 4-5) and late (passage 12-14) cells were seeded in 12 well culture plates 336 with the above described feeder system at a density of 1X10 5 keratinocytes and 4X10 5 337 irradiated fibroblasts. After 3 days the media was aspirated and the cells were washed 3X
338 and treated with Versene to remove the fibroblast feeder layer. Protein was isolated and 339 quantified as described in the previous paragraph. N=4 patient cell lines were tested, and a 340 parametric paired t test was used to measure significance, with P<0.05 to measure 341 significance. 440 For immunohistochemical (IHC) and immunofluorescence (IF) analyses, tissue 441 sections (5 µm) were heated to 60C for 1 hour, deparaffinized with xylene washes, and 442 rehydrated with alcohol-graduated washes. Heat-induced epitope retrieval (HIER) was performed using Epitope Retrieval Solution 1, pH 6.0, heated to 100 o C for 20 minutes.
RNA-seq analysis

444
The slides were then incubated with hydrogen peroxide to quench endogenous 445 peroxidase activity prior to applying the primary antibody. For IHC, detection was 446 performed with DAB chromogen and counterstaining with hematoxylin using the 462 RNAseq statistical analysis. To measure the significant differences between cytoplasmic 463 areas we used a one-way ANOVA with Sidak's test for multiple comparisons; an adjusted 464 p value of <0.05 was considered significant. To measure significant differences between 465 early and late pass IVL/KRT14 ratios we used a parametric paired t test.
